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(57) Abstract 

A surround-sound processing system provides listeners on both right and left sides with natural surround sounds by using virtual 
sound sources. A left-channel surround-sound signal (SL) and a right-channel surround-sound signal (SR) are mixed into monaural signals in 
adder means (10). The first and second monaural signals are supplied to a virtual localization means (12). The first localized output from the 
virtual localization means (12) is supplied to a front left speaker (SPL) and a front right speaker (SPR), and the second localized output is 
supplied to a front center speaker (SPC). As a result, a virtual sound source can be provided on the right and left sides of a listener (2), and a 
virtual sound source can also be provided on the right and left sides of a listener (3). Laterally inverted sounds reach the listener (2) and 
listener (3) from the right and left virtual surround-sound sources. Since the surround-sound signals are monaural and subjected to virtual 
localization, however, a natural surround-sound effect can be achieved substantially without adverse effects of the lateral inversion. 
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MIT. y^>1t>y;i.Lfc^('F I R7 4 )\,?&mT£olZLTh&^ 0 

£ C5T\ HI 1 5 fC^-T J: 5 4^3^- ^ 3 0 **KW-»E>ftTU£«-&K:te, 
Stt#2, 3 te<h fe^^E- * 3 0 ©^^f6]< d ZW&otemti&nfe 
T2>£,mJj<P#:X tf-# S PC^ei5M5fiIM&H 3 £ H 4 «3£ L < &5„ 
Lfc^oT, 11 6 id^-riKSl3tfi[ffl31 1 2 S7^^«hL 
h-2, h3, h 4 «TIBcDi*3 0 <fc&<5. 

hi = (H7H3-H8H3) / (H3 (H1+H5) -H3 (H2+H6) ) 
h2 = (H8 (H1+H5) -H7 (H2+H6) ) / (H3 (H1+H5) -H3 (H2+H6) ) 
h3 = (H7(H1+H5)-H8(H2+H6)) / (H3 (H1+H5) -H3 (H2+H6) ) 
h4= (H8H3-H7H3) / (H3 (H1+H5) -H3 (H2+H6) ) 

T&fc-s, h i=-h4©H«ta5©T, m 1 6 fcm't & o fc^ss&Ma^ 

7^^109 c^)£±l7Jti, Sg 1 ©fc&j£ttfcB# e 1 £Znz> 0 

micD^ey 7iHi^SM i itm io©7^j^no icfe^^sns. f§ 2 © 
?;nf m 2 1 1 <z> 7 ^ ;u ^ 1 1 1 \zh5-?Libtiz> e mi 007 ^ 
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^SM2 $14£D7^fHH4 I^^Tl^. 1 2 (D7 4 )l> 

? i i 2 (Dihtuz. m i co^s^^ai^i^n-So 

i;7c, mi 2 07^J^l 1 2C0ttJ7]«> ^1 2<D7 J )l*7 I 1 3Ct)4^b 

^114 oi±i^^jn^$n, m 2 co^^fettJTi i^n^o 

mi 2 (D7 j 1 1 2 (OeiiMmh c te, IU 1 6 (Dm 9 ^ 1 0 9 (D 
fcmm$kh 1 £|W1 CTcfc&o ^13«7^^1 13 WfgilKI^Ch b, fg 1 4 <D 
7^fJ^l 140fil«halt TIB <D <h 43 0 T $> <5 <, 
ha= (H7+H8) / H3 
hb = - (H1+H2+H5+H6) / H3 
Ell 8 IZtetf&Umfe&MWlZ&^T H7=H1,H8=0 £ ^DXh~^t> 

El 1 9 {C^-To Z\<Dmfr$ hW : <bfrtZ £ olz. m 1 2 07^ 1 1 2 Kit 
^T, «13C7>fHl.l3, S1 407^H114U, <5«iRfS«iC*5 
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\Z&ftZ>mm&* ni3<D7j)\,?l 13, ^14©7^^1 l 4 0><£JHiftffi 

20 



BNSDOCID: <WO_O024226A1J > 



WO 00/24226 PCT/JP99/0S694 

IS 2 0 IZ, 4 )V9 1 1 2, 1 1 3 , 1 HtbTF I R|7^^^fflH > 

7n-^St. EI2 0T^, F I Ri7^J^$ffl^T, ^ 7 yt^ii^t C t 
tCctoT, <Sjg«[®«tC*tt5«fffi*±^T^S. L , El 1 0(7)^M^^tC 

MilLTiftHJ Lfc«fc "5 [1113, El 1 4 -5 »C. F I RS7^ j^il I R 

^1 2©7^fJ^ 1 12, ^13(07^^113, Sl4©7-fH 
M2 0 <DmffiM~ete, m 1 3 <7)7 4 )V* 1 1 3 (DMI&m&t. 

mmnmmmms 2£, ^1207^^11 2©hi^i:ilti^ 0 mmvm 

5£M 9 4 £, ^14©7^J^l 1 4 Otil73(:IlT^5„ 

j^tLT^ILfei^CD, §7^;^112, 113, 1 1 4©fil»ah 
c, hb, hate, TfStf) £43 0 t 
ha= 8 (t-tl)*Hl / H3 
hb = - d (t-tm)* (H1+H2+H5+H6) / H3 
he = 6 (t-tl)*Hl / ( (H1+H5) - (H2+H6) ) 
Z It, <5 (t-tl)tefl 1 407^ )V& 1 14, S12©7^ )V ? 1 1 2 (C^^L 
fcilSil^ra, 5(t-tm)ttfBl 3©7^fJ^l 1 3 t^SS^ LfciSgEI^WT* S. 
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HI = H(-0 )deg 
H2 = H (+ 0 ) deg 
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ha = 6 (t-tl) *H (- 6 ) deg / (kLC* 5 (t-tLC) *H0deg) 

= ha'*(l/kLC) / 6 (t-tLC) 
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Wthc \ hb\ ha* £itt£ LTito & T7 >f ;i/ ^ £ IC , m22<Dm& 

F I Ra7^;^©^77*»$'M<t*5Ct^i»T?t5. 

$£d, m 2 2 ©fStJ&lC&^Tte:, ±SBha, hb, h c <D&&fr <b W e, 
ct-5d, 7^ ;i/^<7){K3il8^h a hb', he' «. x tf- # £I5ST& & 
S (0 2 1<D6) ©M/t7^-^iLTl^ t intCiD, £H!£# 2 , 3 t X 
fcf-rt £<7)SE!i£ (0 2.1©X) ^ck^Xlf-ASPLtSP RcDgggt (0 2 103 

ws) iz^-Dx^to^mmmM^^zs^^ i<-( &3&tLLT^w.-tz> ztrfnimt 

WS £S»3i CtmsOT, 7 ^ J^©filH»h a \ 
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(c^TJ: -5 iz* &\,->mt&&&m\z&\,*T&lft\z1&\,* f->/^lwi;lti5 0 l 

^Tn«\ H3=H4 .tfcO, l6l:^tHI^Mli2[t §16(7) 
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<7>&BM0*£l&8HLfcEliST&S. HI 2 7 H^TfcjilH&H 7 , H8(t 11 1 5 
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H7 = 0.5* (H1+H5) 

H8 = 0.5* (H2+H6) 

HI 1 5 (7)«^<i:l^«liC, ^t^iii^^^Xlf-^SPCro^^lSjtiT 
^SttnH a3iMt&H3, H4teTsfi<Dll^£WT£CI<h£:&& 0 
H3 = H4 

^nbCii?;, H 6 Ktf Tig 31 l 2 ©&7 ;i/^^tth 1 , h2. 
h3. h4$ItS (±j£) CftXtSi:, -5 . 

hi = 0.5 

h2 = 0 . 

h3 = 0.5* (H1+H5+H2+H6) / H3 
h4 = -0.5 

•"!*&£> 5, m 6 lC^-r*E&J£&*&3g 1 2 ^rBl 2 6 l:^tJ;ai:7^;^^-o 

/ 7;Hl^e L. K§2 (7)^/ ^ ;Kt#£ e Rtt, -^fl^tU il$C#Ul 15 0, 1 
5 2 (C&^T 1/2 fg^n^o fam&W. 15 2 (fttb^te, S£ 1 5©7^l/^ 1 1 5 
tC^A^n^o IS 1 507-fJl/^l 1 5£>ffi^te, £12 <D&mfetiLth1] e 2tS 

— t&w&m 1 5 4 ic^o^t, 1 5 0 om**^i&jai 1 5 2 a> 
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25 



BNSOOCID: <WO 0024226A1_I_> 



WO 00/24226 PCT/JP99/05694 

om&zmizmwistztf, m^&^r^;Ks#F l, hut^^t^mi^frk 
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J4^F L ti^Sd^F R tSjg^LTt; 7MfcLT^5. ftlJUfflJl 1 6 

0 (Dliitli-t. Z <b\Z. Jnm^LS 16 2 tC*3UT, HU^^^ft^F C flP IT £ n £ <, 
M^&il^FL, JP^^LS 1 6 2 Offl*. m^*fm^FRt«, ^ti^ti. M 

M1164L. 164C, 16 4R (^ne>^fttT. 1^116 4<!:l^) 
&c*>^T, I1^4^.^n5. umiliiEfflSfct, /U7^ (H 

PF) 3 2, #ffliliI3 4, te&^&J&g 1 2 K:fctt5m^<Dig&£*Sfllt-r5 
16 4 Kl:fetr>Ttt#SftS. 

-77, «3f«ia 1 6 6 tc*3^T, mjj&flmFL£mttm^FRt0&m& 

*»T^5. MlPffia 1 6 6 (OttJ^tt, flP^JM 1 6 8 IC&l^T, it^r>>K^ 
jSjP^&S 1 6 8 ©ia*ti,. HI 6 (D*|-&<h|p|m(-. A-f/U7^^ (HP F) 

«ffi^«DfS 1 2 ©as 1 0<K&5g{£ffi7jte, jup^ms i 7 o \z^xmm^m 

1 6 4 Lom^iijp^^nfc^ic Hu77£xe-^fflom^L out iiL-rm^ 

^tl^o £7C, f& 1 (DiK&Jt&fflTJfcJ:* JP^^M 1 7 4 K&^TjiMS 1 6 4 
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<h£4I;LT:fc 0 , il 3©7^;^fg^*, 7^Jl/^II$ff51I¥gt, S 
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w, 5 07 j )i?^m<ntti7]%&rtTmm&ftom7 <D7 j )\,?^&t, 
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